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Alhaluela ....._............- 
Colm ..........._............ 
Culebra ._................_.. Cristobal (dock)a.. ._._...... 

the surface water. The result is that the warm surface 
water in the center of the anticyclonic whirl, the Sargasso 
Sea, is there drawn downward until it reaches even the 
greatest depths of the Btlantic. 

In  the central region of the Sk errack one alwa finds 

the surface water is relatively warm in summer and fa 1 
one meets, at depths of 5 or 10 metem, with water having 
a temperature but a few degrees abovo 0°C. Along the 
shores of the Skagenack, on the other hand, this cold 
water is not met mth  until considerable depths have been 
attained. It thus appears that there is a bulging up of 
the cold water in the bkagerrack. Now, it is known that 
the surface water of the Slragerrack has a pronounced 
cyclonic circulation, since there are tu70 currents, one of 
which comes from the North Sea, huggin the Danish 

southern coast of Norway. The cyclonic movement of 
the surface water, thus produced, sianifies an intensified 
centrifugal force of the same where% the water of the 

upward. 
It would be easy to multi ly such examples, but I shall 

in the methods I have described. They are easy to 

the cold bottom water at  a very P s ight depth. d i o u q l ;  

coast, the other flows from the Baltic f ollowing the 

lower strata in the center of the S z agerrack is drawn 

leave that to those readers o P this essay who aro interested 

By Hofrat Prof. Dr. JUIJUS VON HANN. 
[Presented to the ImperIal Academy of Sciences, VIenna, Mar. 26,1914.1 

For a number of years I have received regularly from 
the Chief En  'neer at Culebra, Canal Zone, and a t  the 

g.%, a manuscript copy of the bihourly readings of 
the meteorolo cal elements (pressure, temperature, and 

I felt to a certain extent honor bound not to ermit 
these valuable copies, which are sent to a ve fmited 

ose to communicate the results of my computations. f have taken the mean hourly pressures for four or five 
years at Alhajuela, on the &o Chagres about 10 kilo- 
meters above Gamboa, from an esisting publication.a 
The stations and their geographical coordinates are 
given in the following table: ' 

estion o P Prof. Cleveland Abbe, of Washington, 

relative humi $ its) for the stations in the Canal Zone. 

number of persons, to lie unused, and there '9 ore pro- 

Inland ......._.._. 1 9 12.3 I 79 37 8 140 
4 Atlnnticcoast ..... I 9 n 

P&ificinland ._.__ I 9 03 79 39.3 I ('\&I 
.... do.. -. ..._.... 9 21.1 j Z E:: I 

I 

1 The present Important paper is a translatlon of the following: 
Hmn. J. v. Der tiiglkhe Can der meteorologlsehen Elemente am Panamb'sanal. 

Vorgelegt in der Sitzung am 20. hiirz 1914.) Aud drn Sitzungsb. d. KaIserl. Akad. d. 
&kens. in WIen,Yath.-naturw. Fl JInner 1914,128: lil-204. Wen.  1914. 31 p. 8". 
s Abbot, H. L. Hoiulg climatic 'kcords on the Isthmus of Panama. YONTELP 

WEATEEB REVIEW Washington June 1904 8) :  2Gi-151. 
Prof. Hann ad&ted the follo&ng cdordi&ates and altltudea for his work 

Ancon latitude Bo 57' norW longitude i 9 O  31' wcsk altitude 28 meters. 
Culebr; latlt.iid~ 9' 02' north Iongltudl iB0 40' north; aititii6e. 1% meters. 
Albajueia, latitude, 9. 12' north; longitude, 7!P 37 west; altitude, 44 meters. 
Colon or Crutobal, latitude 9- 22' north; longitode, i9O 55' west; altltude, 10 

metara. 
But he stntes explkltl that these are only ap roximata s h o  they were not given 
i the publications avsi&b!e to him, and he d t o  estima)i thep lrom a very small 
Uetrh map in the Proceedings of the Ameriran Society 01 Civil bngmeers New 1 ork 
January, 1913, SS, no. 1. T w e  is no svious dlserepancy between the twos& of figures: 

Culebra mateorol3~ical station was dwontlnued September 12 1914. 
Ancon statloa waq m o d  to the near-by Balboa Heights, altdude of barometer CIS- - 118 f&, OOtOber 1, 1914.-[C. A., Jr.1 

This table is based on data furnished October 27,1914, 
in a letter from George W. Goethals, Governor of the Pan- 
ama Canal. A sailing chart of the Canal' is now avail- 
able. 

The mean pressures are not corrected for gravity, 
but they are reduced to sea level. The barometer cor- 
rection is also given for Alha'uela and was used by me 

ings are robably also corrected since the yearly means 

for the latter station are not in good agreement with 
those for the other stations. This is probably due to 
the fact that the means are for other series of years 
(1900-1904, in part for 1699-1903; while my stations are 
for 1907-1913 or 190s-1913, with a few gaps). In  
order to better judge of the causes underlying the monthly 
differences in the dail march of the meteorological 

means of the meteorological elements before discussing 
their daily march. The conditions of wind and rain are 
particularly important. 

in calculating the mean. T i  e ot,her barometer read- 

agree wit fl those for Alhajuela; but the monthly means 

elements, i t  will be we I 1 to consider first the monthly 

MONTHLY MARCH OF THE ELEMENTS. 

The highest mean tern erature and maximum atmos- 
pheric dryness occur in d r c . h  and April; the lowest tem- 
perature occurs in November. 

From May to December, inclusive, 
humidity is uniform1 high. January to 
are dry. Colon on t E e Atlantic coast is 

3.7 per cent, Cu 7 sbra but 3.3 per cent, and Colon 5.5 per 

Paci R c slope the principal rainy months are May and 

and the number of rain days ? or the period to which the 

moister . 
Rainfall increases from t,he Pacific litoral to the 

Atlantic coast (Ancon has 181 centimeters, Colon 318 
centimetors). From January to March, inclusive, it is 
very dry; durin these three months Ancon receives but 

cent of the respective annual rclinfnlls. April is the 
transition period to the rainy season, with 4 per cent, 
3.4 er cent, and 3.3 per cent, respectively. On the 

October and November. On the Atlantic coast a t  Colon 
the rainiest months are July and October. In  the case 
of Alhajuoln I have also corn uhcl the average rainfdl 

daily pressure march corresponds. 
4 IsthmIrn Cam1 CommIsslon. "Chart of the Panama Canal 1904-1914. . 

Scale 1:40,000. Lalltudes and longitudea are hrlsed on the I'mama-bolon datum adodtpd 
In 1911. [U. S. l1.ydrograph.k Office.]" This chart is issncd In two sheets, and Ia 
Intended to serve for the navigstlon on1 of the canal; it gives no reliable topographic 
inlormation beyond gaeral outlines a d d o e s  not extend to Alhajuela.-[c.A.,jr.j 
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Cule 
bra. 

Jim. 
757.8 
68.5 
58.1 
57.7 
57.7 
57.7 

757.7 
67.6 
67. 
57.i  
57.3 
67.2 

757.7 

TABLE I.-hfonthly averages of pessure and temperature in the Panama 
Canal Zone. 

Alha- 
juela. 

dfm. 
757.8 
67.8 
57.7 
57.3 
67.6 
57.4 

757.7 
67.7 
68.0 
58.1 
57.9 
67.6 

557.7 

-- 

DAILY MARCH OF PRESSURE. 

The e uations for the daily pressure march of the 
individul months I have computed from the hourly 
pressure means for Alhnjuela only; for the semidiurnal 
period, however, I have also deduced the constants of 
the daily march for the 12 months from the records a t  
Ancon and Culebra. It will appear that Colon does not 
agree well with tlic other stations, its am litudes are 

(local 
time). The tables of bihourly nieans for Ancon, Culebra, 
and Colon are €or seventy-fifth meridian 
time (i. e., W n s ~ ~ ~ ~ ~ ~ ~ d t i m e ) .  Gen. Abbot's paper 2 

made no niention of the time employed and a t  first I 
thought thnt "Washington t h e "  was its standard also. 
But it is plain that local time was meant, otherwise the 
dift'erence of the phase time A,, compared with other 
localities, would be too large and in general A, would 
become too great. - 

I find the following unreduced average annual values 
for A,: 

Ancon, 153.5, or reduced to local time, 162.5. 
Culebra, 147.3, or reduced to local time, 156.7. 
Colon, 141.6, or reduced to local time, 151.4. 
Probably the phase-angle for Colon is too small, for 

such rent differences within such small distances can 

for Ancon nnd Culebra show a mutual difference of but 
5.S0, i. e., about 12 minutes of time, which is ermissible. 

with tho known phasc-timc of the tro ical semidiurnal 

assumed, Alhaiuela would give A,= 175.9, an altogether 
improbable high valuc. The unrcclucctl value of A,= 166.7 
is nlrendy IL strikingly high one. Therefore, I assume 
that the observations a t  Alhajuela were made at local 
time. 

The harmonic constants of the diurnal barometric 
march are given in the following table: 

TABLE 5.-Cononstants o the harmonic annlysis of the dail march of a m -  

too small. In  the equations r=O for niicnight P 

scarcey 7 occur in the case of A,. The reduced vnlues 

The mean [of the throe] is 159.6 and is ingoo (P agreement 

oscillation of pressure. But if Was R ington time is 

p h e k  pressure at A f hajutla, Canal Zone (9' 1.9' h!, alt. 4.4 m.). 

Mm. 
758.6 
69.1 
59.0 
58.5 
58.1 
5R.0 

57.8 
67.6 
57.7 
57.5 
57.0 

755.2 

I I sea-level pressures. I Temperatures (true means). 

OC. 
25.7 
25.9 
26 .4  
BS.6 
25.9 
25.8 
25.8 
25.8 
25.8 
25.2 
84.9 
25.5 

-- i 
:don. Ancon. I 
-I- 

Januarv. - ._. __. ._. 
March ............. 

ay ............... 

Februa-ry.. ........ 
P I . . . . . . . . . . .  ... 

757.7 
68.1 
57.9 
57.6 
57.5 

June ............... 
July.. ............. 
Sep eniber ......... 
October.. ......... 
November. ........ 
December ......... 

Year ......... 

A u y t .  ........... 

- 

57.6 
757.6 
57.4 
67.1 
57.3 
57.1 
67. [I 

757.5 

North ....................... 
Northeast ................... 
East ........................ 
Southeast.. ................. 
South.. ..................... 

38 
9 
3 
5 
1 

24 
5 

10 
15 

13 
19 
0 .  

I 

18 
10 

7 3  
7 

10 
7 7  

9 
11 
I 

24 
15 

3 

16 
27 

32 
17 

4 3  
3 4  

16 
3 6  
5 7  

9 
6 

September ......................... 
October.. ......................... 
Nowmber.. ....................... 
December.. ....................... 

+n.54 +me1 + o . n  -0,;s 
+0.49 +n.X +0.1? -0.i8 
+0.48 +0.H +KO8 -0.80 
+n.54 +0. sI+O. 12 -0.73 

33.9 

33.6 3G.8 
33.4 

170.0 0.97 

179.4 171.0 0.90 0.791 
li0.5 0.W 

I,,, Months. 
Cule- 
bra. 

c. 
24.6 
24.8 
25.2 
1 . 7  
25.3 
2i. 2 
25.1 
25.0 
24.9 
24.5 
y. 2 
21.6 

24.9 
- 

-I- 
I Mm. ' C .  I -c. 

243.01 33.2 27 0 3." 
2712 I 26.6 
f7.3 I W . 6  
26 1 I x . 4  
26:5 I s . 2  
2 6 2 :  3 . 2  
"65  1 1 . 2  
%4 I 26.1 
26.0 I f5.6 
25.9 ! 25.7 
26.1 ! 28.1 

758.2 I 25.8 

TABLE 2.-Mmthly avemgea o atmospheric moisture in the Panama 
d n a l  zone. 

.............. _. I Relative humidlty. 
- - . 

Vapor pressure. 
-- 

Colon. 
Months. ! i Ancon. ICulehra. Ancon. Culebra. Colon. 

I ! 
January ................. 77 I 79 
February ............... ~ 75 . 78 
March.. ................ 
A rit ................... 1 Z 3 dy ..................... 85 
June .................... I I 88 .................. ' 861 87 

88 
July.. 
August.. .............. .: 
September .............. i :! 1 88 ............... ! 87 89 

89 
October. 
November.. ............ 
December.. 

Year. ............. I sz j  84 

............ i 

Nm. 
1s. 0 
18.6 
18.6 
20.0 
21.1 
21. 2 
21.2 
21.7 
21.6 

23.1 

30.2 

20. B m. o 

-- 

dim. 
1s. I! 
1s. 0 
17.8 
19.0 
19.4 
21.0 
20.7 
20.7 

20.5 

19.6 

19.6 

m. 4 

m. t 

Mm. 
30.3 

20.0 

21.7 
22.0 
22.0 
22.0 
22.0 
20.2 
21.4 
21.8 

21.1 

m. 2 

m. 7 

80 
80 
77 
Ro 
85 
87 
87 
87 
87 
88 
88 
85 

84 

TABLE 3.-Pcrcentags freqcten of thp fight wind dircctions in  the Panunur 
Z m n l  zone. 

43 
10 
3 
0 
0 
1 
1 

14 
28 

61 
46 
0 
0 
1 
0 
0 
0 
1 

10 
0 

10 
8 

38 
10 
11 
12 
7 

31 
7 
5 
6 
6 
2 

13 
29 
1 

Nonth. 

0.76 
0.79 
0.83 
0.7s 
0.66 
0.60 
0. t15 
0. fa 
0.80 
0.59 
0.80 
0.74 

January.. ......................... 
Felrruerv.. ........................ 
Msreh. ............................. 

Northerly.. ................. 
southerly ................... 

In this t a l  *le Naos, on the Pacific coast represents Ancon, Oambca represents Culebra. 
I have no wind records lor Ancon and  Culebra. 

TABLE 4.-Monthly average rainfalls in the Panama C a d  Z m .  
- 

d d 
e 

I - ~  ........................ 1+0.511+0.80j+o.i;1-0.7~! 32.41 166.7 o 95 0.73 I * I  
p ,  c m + q ,  sin z + p ,  cos2z. or n, sin(Al+z)+n2sin(A,+2.z). 

I have computed the 8-hour period of the pressure for 
Ah jue la  only. The regular annual period for the 
amplitude n, is not clearly expressed in 4- or &year means. 
I find the following equation for this annual period: 

0.015 sh(ll.7O+z) + 0.008 sh(128O+ 2s). 

It shows a maximum in May and a minimum in Sep- 
tember. The seasonal means are, by direct averages, 

Winter, 0.039 mm.; Spring, 0.041 mm.; Summer, 0.043 
mm.; Autumn, 0.018 mm.; Year, 0.035 mm. 

-1- Mm. ! Mm. 

262 I 665 
190 I 313 

- 
M m  . 

January.. ................... 26 
February.. ................. $9 
March ....................... 90 
Azil.. ...................... 70 

June ........................ 207 
July ......................... 207 
August ...................... 191 
September .................. 188 
Octolmr ..................... 818 
Novemlier .................. 265 
December.. ................. 108 

ay ......................... 227 

hfm. 
33 

4 
16 

100 
287 
262 
365 
321 
306 
377 
410 
167 

~PwctlPeret 
1.4 I 1.8 
1.21 0.7 
1 1 '  0 8  
4'9I 4'4 d 4 I 18: 8 

11.5 10.0 
11.6 10.7 
10.6 10.8 
10.4 12.6 
16 3 ' 13 0 
14'7 ! 13'8 
i 9 /  a 6  

Per et. 
3.1 
1.1 
1.3 
3. 2 
9.6 

10.3 

11.6 
9.7 

11.0 
16. B 
9.6 

100. 0 

12. e 

- 

44 

97 
284 
225 
242 
267 
2% 
293 
318 

if 

I 
Year .................. 1 , W  2,275 2,649 '3,284 2,651 194.9 100.0 i100.0 I I I I I I I  

Five yean wmqmdhg to those of barometalo obssrwtionr. 
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i 
lO*'Xaan! ZP I 4~ 

11 0 -16 -29 
1y I 3 -16 -41 

21 I 17 -14 -57 

j - - 

while according to the above equation the computed s e e  
so1181 means would be 

Winter, 0.037; Spring, 0.041 ; Summer, 0.032; Autumn, 

The annual march of these small magnitudes lies within 
their limits of error; and the annual mean agrees in ampli- 
tude and phasstime with the computed values for other 
localities. 

The diurnal variation of atmos heric pressure naturally 

to April-and its minimum amplitudes in July (not in the 
wettest month). The annual niarch of the aniplitudes of 
the semidiurnal variation is of greater interest. The 
maxima at about the time of the equinoses and the low 
minimum in June and July are specially characteristic. I 
have computed these amplitudes from a eriodic serim, 
and the resulting values are presented in fable 6. 

TABLE &-Annual march o tk amplitudes and phase-tims of* the diurnal 
darometm variation. 

0.013. 

has its maximum amplitudes in t f e dry season-February 

Alhajuda. I Ancon and Culebra. I 

6 v  

- 
4 7  
-64 
-60 

A p  
proxi- 
maw 
mean. 

155.8 
151.8 
149.8 
149.3 
14i.O 
144.5 
144.0 
144.5 
149.0 
154.i 
15i. 4 

157.0 

150.6 
-- ...... 

R* 
duced 
to local 

and 
true 

t h e .  
-- 

170.0 
168.2 
163.4 
158.5 
154.3 
155.8 
156.0 
155.9 
155.6 
156.3 
159.3 
164.6 

159.7 
___ . 

174.1 0.95 
170.3 0.9s 
161.9 0.98 

167.6 j 0.SS 
16j.i 0.95 
16i.4 I 0.97 
l7O.S 0.06 1BB.6j o.89 
-- 

January.. .................. 
February .................. 
March ...................... 
A ril ....................... 
June ....................... 
July ........................ 
August ..................... 
Se ternher ................. 
Nouember.. ............... 
December .................. 

Year ................. 

dy ........................ 

Oc%her .................... 

A ¶  

0.94 
1.12 
1.89 
1.18 
0.94 
0.E 
0.08 
0.82 
0.96 
1.02 
0.93 
0.8; 

0.95 

0.i6 
0.50 
0.81 
0.76 
0.66 
0.60 
0.w 
0. i o  
0.iS 
0.81 

AHAJUELA. 

a, = 0.15sin(55. 8+z)+O. 17Mn(305.2+32). 
a, = O.O75Sm(118+z)+O. 061sin(315.0+?~). 

ANCON and CULEBRA. 

a, = 0.123ain(95.2+r)+0.056sin(289.7+2~). 

In the following are given the equations for the clnily 
barometric march at the estreme sensons, the clrx season 
(February and March) and a t  the rein?- senson ((lctohrr 
and November). Colon shows too siiiall nniplitudes nnd 
a divergent behavior during the w*ettest months, while 
the driest month shom the greater amplitudes. 

Daily bazomctriC mmCn for the year, the driest and the wettest montb. 

Ancon (shore of the PacSc). 

February and March, 0.78 sin (10.3'+2)+0. 90 sin (152.5'+22). 
Octoberand November, 0.43 sin (2.5' +z)+O. 91 sin 159. 9'+2z). 

0.55 sin (7.5' +z)+O. 85 ein {153.5'+2r.) ye, 

Culebra (island oil PacXc slope). 

February and March, 
Octoberand November, 

Year, 

35.1 
32.6 
252  
m.8 
30.6 
36.3 
39.4 
3 8 3  
33.5 
30.4 

Alhajuela (interior). 

Februarv and March. 1.24 sin 26.8'+s)+O. 80 sin 159. 1'+2z . 
October'and November, 0. S4 sin [34 7'+z)+O. 50 sin [175.2'+2.t] 

0.95 sin (33.4'+~)+0. 73 sin (166.5'+2t). Year, 
+O. 03 sin (350. 1'+32). 

Colon (shore of the Atlantic)5. 

February and March. 0.55 sin (1.3' +z)+O. 67 sin (137.7'+22). 
Octoberand November, 0.61 sin 15. 6"+z)+O. 55 sin (152.5'+22). 

0.55 sin 11.. S'+z)+O. 74 sin (141.6'+82). Year, 

. The following rough differences between the daily 
marches for the dry and the wet seasons are of interest: 

TABLE 7.-Difrremes betwem the daily m r c h  01 atmosphcric pressures 
in the dry season and the rainy sea8on. (Dry-Rainy.) 

Ancon.. ........... ............ 
Alhajuels .......... 

Mean _ _ _ _ _ _ _ _ !  23 I 38 I 33 I 23 14 
I 

__ 
8 V  

-?S 
-21 
-43 

-31 
- 

. 

10 v 

- 
-17 

3 
-15 

-10 
-_ 

The pressure during the dry season is higher by night 
and lower by day than it is during the rainy season. 
This is also the well-known relntion of the daily pressure 
march over ocoan and coast as compared to that over 
inland stations. hs is to be expected, this difference 
increases inland, as may be seen by com arina Ancon 
(coast) with Culebra and Alhajuela Cinlanx). eolon on 
the Atlantic coast, behaves quite diflerently, as appears 
from Table 8 : 

TABLE 8.-D$menc& between the daily march of the atmoapherk pramr&s 
i n  tlie dry season and the rainy season at Colon. 

Here the differences have a semidiurnal period (double 
daily period). The masima come at 2h a. m. and 2h p. m.; 
the minima conic at Sh a. m. and 8h p. m. In  the dry 
season the pressure is higher a t  2h p. m. than it is in the 
rainy season, lowest a t  S h  p. m.; the afternoon minimum 
is weakened, as also the evening maximum. The fore- 
noon estreines are also less pronounced. At Colon it is 
evident that it is not so much the rainy season as the 
prevailing winds that have the greatest influence on 
the daily march of the barometer. A t  Colon tho sea 
winds-the north and northeast trades-blow esclusively 
during the dry season; during the rainy season the winds 
are more land wiiicls from the south ant1 southwest. 
On the other side of the divide, at Culebra and Ancon, 
the north and northeast winds are land winds and the 
southerly winds are sea winds. Evidently, the strong 
and very dominant sea or trade wind a t  Colon in winter 

8 The following check computation lor Colon was made from the orlgiual flgures 
(Enxlish hchesJ: 
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Midnight. ._ _ _ _  ___. . _ _  _. 
? a  ...................... 
4.  ...................... 
6 1  ...................... 
S'.. .................... 
10' ..................... 
Noon ................... 
2 P  ....................... 

is the wind that there outweighs the rainy season in 
influencing the daily barometric march. At Colon, in 
the d v  season, 97 er cent of the winds are froni the 

22 per cent, and there are 50 er cent from the south, 
i. e., from the land. Hence the liver ence. It is scarcely 

mm.) is due to thu  circumstance. I regard this small 
value as improbable. 

Finally, the intermediate (mean) ordinates of the 
daily barometric curve should be mentioned. Here, 
wain, Colon probably has too small amplitudes, whilc for 
Akajuela they probably are too lar e. But in this case 

localities haye but bihourly observations, whereby the 
daily march is somewhat flattened. 

TABLE 9.-Average mdinatca of the curties of tht daily march of presswe 
(maximum). 

Atlantic Ocean, whi r e in the rainy season these are but 

to be assumed that the small amp e 'tude a, (only O A T  

we have 34 hourly observations, w % ile the other three 

(See Table 9.) 

-?.3 
-4.6 
-4 .1  
-4.9 
-1.3 

3.0 
5.2 
6.7 

Ancon. I- 

-2.8 
-3.2 
4 . 4  
-0.7 

2.7 
4.3 
4.2 
3.0 
0.9 

-1.9 
-1.0 

10.4 
10.8 
11.1 
7.9 - 3.5 

-14.8 
-17.0 
-14.7 - 8.6 

7.1 
a 3  

June ............................... 0.479 
July ............................... I 0.449 
August ............................ 0.547 
September ........................ I 0.W 
October ........................... 0. c44 

December ......................... 1 0.826 
Novemher ......................... I 0.652 

cololi. 
__. 

0.627 
0.539 
0.547 
0.545 
0.5nS 
0.452 

0. wz 
0.602 
0.533 
0.618 

::E 

Year ........................ I 0.595 

Means. 
-. 

0.671 
0.713 
0.756 
0. G93 
0.557 
0.54s 
0.617 
0.5% 
0. w 
0.651 
0. I& 
0.650 

Culebm. 

0.752 
0.777 
0. 01 
0.780 
0.597 
0.624 
0.663 
0.617 
0.648 
0. B S  

:: % 

-- 
0.748 

0.967 
0.772 
0.677 
0. fa9 
0.621 
0. W7 
0.754 
0.7-w 
0. 1 0.748 

am January ........................... 
March ............................. 
A rll.. ............................ 
February .......................... 
d Y  ............................... 

O. Cm 
0.050 
a 63s 
0.673 
0.544 

DAILY MARCH OF TEMPERATURE AND RELATIVE 
HUMLDITY. 

I have computed the equations for the dail march of 

trems seasons, for the dry season, the rainy season, and 
for the year. In  the following table these equations are 
grouped together. 

Daily march of tempcratu.re.-In Ancon, C'ulebra, Colon, 
and Alhajuela the temperature maximum occurs later in 
the dry season than it does in the rainy season, and the 
am litudes are almost twice ns great in the dry season 

ception to the latter rule, as its daily tem erature mnse 
during its rainy season (October-Novem E er) is greater 
than during its dry season. The reason for this concli- 
tion is to be sought in the mind conditions, which we have 
described above. The dry season has strong northerly 
sea winds (the trades), while the rainy season has south- 
erly land winds. I n  Colon also, however, the rainy 
season has a lower average temperature than the dry 
season. 

the temperature and the relative humidity H or the es- 

(See Tables 10, 11, and 12.) 

as t R ey are in the rainy season. Colon, however, is an ex- 

8 Haan, Julius. Der tiiglkhe Gang der Tempmtur in den T r o w .  I.--Dos innere 
TropengebiPt. Denleehr., Kaiserl. Akad. d. WIssensch., Wlen, Mathem.-naturw. 
la., 1805,78: a, 337. 

TABLE lO.-Daily nurch of tempmature and humidity. 
ANCON (lot., 8' 57' N.; long., 7 9 O  33' W.; slt., 28 m.) 

(Departures from daily mean.) 

I Dryseason. 

Relative 
humid- 

ity. 

Per cent. 
13 
18 
17 
17 
13 

- 3  
-19 
-23 

4 P  ...................... I 4 . 9 ,  -23 
6 P  ...................... 1 . 8 .  -17 
S P  ...................... -1.3 1 - 4 

&fW ............. 3.4 ! 14 

1 0 ~  . . . . . . . . . . . . . . . . . . . . . .  -2.5 9 

Amplitude.. ........... 9.9 I 40 

Rainy season. 
- 
lemper- 
8 tW.  

- 
C. 

-1.8 
-2.2 
-2.4 
-9.8 
-0.1 

2. S 
3. s 
3.1 
1.5 
0.2 

-0.8 
-1.4 

1. e 
6.7 

~ e i a t i w  

ity. 

Per cent. 

7 
5 
7 
5 

- 5  
-13 
-14 
-10 
- 4  

3 
8 

7 

21 

humid- 

Year. 

2.5 I 9.7 

7.7 I 28.1 

EQUATIONS OF THE DIURNAL CURVES. 
Dry amon. 

Temperature 26.2+5.02 s" 23R.So+r)+1.33 sin (57.3.+22). 
Relative huniidity, 73.5+20.6 SUI {42.lo+z)+5.2 sin (?05.9O+Zz). 

Rainy amon. 
Temperature. 25.0+?.;8 sin (?42.6°+2)+1.10 sin (91.6a+22). 
Relative humidlty, 87.5+10.7 sin (59.4"+2)+3.7 sin (231.2°+ZZ). 

Year. 
Temperature 25.S+3.77 sin (242.O0+r)+1.1O sin (78.2'+22). 
Relatlve hudidity, 8?.0+14.5 sin 149.5°+r)+3.8 sin (233.8'+22). 

TABLE I l . - D d y  march of temperature and hum.&iity. 
CULEBRA (lat.. 9'3' N.: long.. 79.30 W.; alt., 123 m.) 

(Dep8rtuM from daily mean.) 

I ' Dryseason. I Raeysesson. I Year. 

Hours. 
I Temper- 

ature. 

-- 
a C. 

Midnight .............. .! -2.7 
2. ....................... -3.1 

6 -  ...................... 4 . 8  

10. ...................... 9.8 
Noon ................... 4.4 
Z P  ...................... I 4.8 

4. ...................... I -3.5 

S. ....................... -1.4 

4 P  ...................... I 3.7 

S P  ..................... ' -1.0 
6 P  ...................... 1.4 

10P ..................... -2.0 

Mean ............. 2.9 

Amplitude.. ............ 8.7 

I .-.-- 
per cent. j OC. 

14 I -1.5 

17 -2.3 
13 ' -0.5 

2.3 

-23 2.7 
-22 I 1.3 

0 1  

;; I 1;:: 

i 3.6 

1': I -0:s 
10 ! -1.1 

14 1 1.7 

40 i 5.8 

- !  
I , 2.2 

2 1 :  6.8 

Per cent. 
9.4, 

10.7 
11.0 
a 7  - 2.5 

-15.2 
-18.0 
-14.1 - 7.9 

1.2 
7.3 

io. 3 

9.7 

29.0 

EQUATIONS OF THE DIURNAL CURVES. 
Dry amm. 

Temperature :5.0+4.71 sin (229.S0+z)+1.15 S h  (82.4"+%). 
Relative hudidity, a6.0flS.O sin (59.5O+z)+4.9 sin (194.7*+%). 

Temperature. 24.4+2.50 sin (217.4°+2)+1.12 sin fH.8'+2z). 
R e l a t h  humidity, 89.3+9.1 sin (i0.8'+1)+4.0 sin (228.8O+Zz). 

Temperature 24.0+3.15 sin (242.5°+z)+1.10 sin (75.2'+22). 
Relative hudidity, 84.0+14.4 sin (49.5"+2)+4.4 sin (211.4°+ZZ). 

Rainy amm. 

Year. 


